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mmmmm, - nnmim r± ram * * tt-c iem $ *ifc&jR ^ e & a ^ 

zmz-tzztzmmt-tz mmw*wmmm *y*r 0 

[it*^2 ] m^m i mm^mMmimm^yir^&^x, 
m ummm z titzmwc^ m psb t , 

[it^3] i^i itzit2tm^>mmw^mmmty- i r^^x, 
ie a j^jlt -c * z i t z mm. t -t h mmmmmm -t y ^ 0 

[If >^ 5 ] If « 1 ~ 3 v>fti^ 1 ^HfE«O^Bf^ISItffl-b y^r\Z 

a^x, 

mm±.zmi t d \zw.m.^fhfzi>(Dx^^z\t^mmtir^mMMmtmm^y 

mil Ef KM^M± -t > * ^fiKf £ £ > 
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mtz%2<D-?7>?s*?->zmi;Lt2^ mmm i o&js^-^.tt/^ 

mtm&m& x vmm±mm± m *m x. tz mmm urn 
fFiBHten * l hu ib nr»«s± ^igt^ 
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is J: ^huIE^ 2 * - > h tt Z> SMWti t ZfiZf&ir & X*g b , 

fan Witftj»K± * ffM-r * xe t , 



[0 0 0 1 ] 

ztzftKm^btiz mmfzmmm xxrz.<n mmum k m -t & o 



[0 0 0 2] 
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4oTv»4 (fllxJf, AH lib, «ASSE«^## I C*- KUBIi"*- 

tftfj\ Technical report of IEICE 0FS92-32.P25 30(1992)) 0 

[0 0 0 3] 

[0 0 0 4] 

Lt, TMarco TartagniJ %fti\ L S I SSigftffi £/Bv>-C#gt!tf> 
^&*>t£BB3&L/w (Marco Tartagni and Robert Guerrieri,A 39 

0 dpi Live Fingerprint Imager Based on Feedback Capacitive Sensing Sche 
me, 1997 IEEE International Solid-State Circuits Conference, p200 201(1997 
)) o £tf>*B>K-fe>-*i±, /h$4§ittffi-b>t*LS I ±iz 2 JfcxKE?iJ Ltz 

[0 0 0 5] 

^S#*«l 2 0 1±K, ffffl*&ISJ£l 2 0 2 fc^LTff^Stl/i-bV 
till 2 0 3 t, :o±^Iv^-r>^-y3>Il 2 0 4 tfrbm&ZtLX 
HI 2 KtijFLT^fcv^ SM&limi 2 0 2Tco#2g#*^l 
2 0 l±fcti, ^Ji(fl|[WMOS h^>y^^*^IB«lfl|jtS:«x.7t||«|pI 

[0 0 0 6] 

tmti 203 fct&w^jtj&^st Ltt< itt-iift^i 
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fix ^ * MEIK^HK* $ fr* t o fc e 

[0 0 0 7] 

mmm^mi 302 ^LtM$n/:-t>tssi 3 0 3 t, ^co-t^-^m^ 
1303 tpjx^<Dmm^^^xnm^fifz^mi^mt<D^mnmi 3 0 4 1 

, -b>^€^l 3 0 3 0jSH^-fe>"9-*Sl 3 0 3 fct±«M»^li$tLT Ett$*L. 
l5TfijS#l 3 0 4 ££*rT*£#*B*t 1 3 0 5 ^fitv^ 0 
[0 0 0 8] 

J&j&^^JE^t&^I&S® 1 3 0 4 fc-fc^mS 1 3 0 3fflK&i-g\ 
•fe>^SMl 3 0 3 tprS&Ml 3 0 4 mKMfcZfiX^tz&Wm-SLZ^kZ-tt 
&o ■feV'frWffil 3 0 3 ii^i-^H^LTv^v^gE^ 

*4hu #3»#*^i 3 o i±o^»ti»)ig^L-cv^v^miHiKtwj:or^aj'r 

&o i©aiB^ytE»ffl-t>-9-»w^v»-C»±, lltt^t^Wttl 3 0 5 £ 
^LTnTfjjm® 1 3 0 4 £gMfeLTi3&ttf, *&ftK|&£LfcSMB£tt±, plfASS 
1 3 0 4^tlLf:t L-Cfe^fflJ*r 1 3 0 5 £^LTT-* H«£*L«o iOfc 

J: o tC&£ 0 

[0 0 0 9] 

3 0 3Kg&fcU EIKWCya- h £: mM&$>-o fz Q 
[0 0 10] 

*f£9§t±, m±<7)J: i %r$m&Zffiffi-f2>tzit>lz%Zfitzi>(DX$>iO, 

[001 1 ] 
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e h a^n^ai £ ^ o # * 0 ^ @sg £ ^ -b > +>- s& 

mmk&m^t, ^y^mmmmiz^y^mmtixm^mztixftimztimm 

[0 0 12] 

±ummj&vmmm -t >-9- v>-c> wmmmmiw^ m am *m *. tzm^it 

±sa^M3^Ks»ffl -t > -9- n is v> -c , ^mmm^m^mM-r %> mm k a v > r« 
^mzzLfztz^mmm^&w&MmzAtLfztz, nmmmtmm 

cftmi~fttmztifr^ j ty-*fmm±zm') x ? t:eEt^titv^ifj:v^ 

[0 0 13] 
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[0 0 14] 

m±^pjr^(Dmmzmnu^m^fzn 1 <D-?x9^9-y*Mf&-?&j:mt, w> 

9 - y zmm-t &x.mt , m i <v±m^9-y±K^(Dm i ^m^9- 
y^m.i ct ^ i <Dm%mzfiZj&'f&j:nt, m i x 9 9 - y 

->*K*L^:^ 1 60^/^->i3J:D f ^2<7)#S^ o ^->^-^^^ <h L 

th i <D±mm* ^ > u $ i o^Jimis <t tfus 1 9 - > ^ 
htt&Jzy^w&tmi <D±mm&£v s m2(D£m^9->frb%&icwuttt 

*ffiz.tzvsmmmzMfci-&xmt, ^iis^ML^tt, pjpsb^lt 

^11 & Ig , «»M± t * -fc > -9- m& (7) x off £ @£g $ n g| jgtfcfi 

£fM:^/£i-*Xfifc*#;cfcfcO^«fca 0 

[0 0 1 5] 
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^-v : 



±m^?->*Mf&-t&j:mt, mi<D-?x?^?-yzm$;L?2m, mi(o± 
m^9-y±.Kz\(D^ i <D±m^?-y%m.o x^umi ^Mi^Mt^i 

nmt, m2(D-?7,?;*?-y<Dmu ^mn «tn l tz±mmmm k ^ * & k 

<&j&i-&T.mt, m2<7)-?x?^?-y*mi:Lt.2fe, &i<D&m^?-y& 
xzf%i2(n&m^?-yz-?*? t Lxm 1 ^jsh^-^-t-^i^u h 1 

2 <7>#JS/ -? ? - y ir h ft h -$M Mtt t £ Tfofctk If! t , -t: > -^m® £ «®^lf 

mm (oal (dwm k see £ ^ /^^^^tm^^ * j&a-r ig t £ fit x. ^ & o -e & & 

o 

[0 0 16] 

litftiz^ *%W(7)m i comm<vfmi<z&tf&mnfmmmm^yy-<Dmm.jj 
mm\z^xmm-f %> o mm, ^mm^mjz^n^mmfmmmm-ty^-^ 
mmij-mzm.W'?&-T.nmxfrz>o t-r\ mi (a) t^tJ:^:, 
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£'<D¥mmmfrh%&M®Li one mmmmmi o 1 aHMt^o mm 

0 1 a £ffML£ge, IfSCi f9il¥0. 1 /unKD^-^ymtmmO. 1 
co#M<!:<7)2SBI^^^^ *>- KS l 0 2 «r^j£1-£ 0 

[0 0 17] 

o§r^ Ell (b) ^7Fi~ J: -9 y- Ki 1 0 2 JiCHSPSR 10 3a £fgx. 
7t:flIJ?5 ^ mflJgcoixy^ h/N°^-> 1 0 3 £Mc-T&o Vv* h^°*-> 1 0 

1 0 3 ^c^>^L Ltzh^ UPg&l 0 3 aCltBLtv^y- K110 21 
tc, m#M '^CJ: <9 #^0^ -y ^JjH/^ft^S^-^ 1 0 4 £J8IJ^ 1 ^ m@ 

[0 0 18] 

HI (c) C^ti^:, l/y^h/N7->10 3?:llit4o :o 

mi (d) i:^ti^:, mtzizffluui 0 5 aZffiz-tzmms M mm&.<D 

k/X 1 0 5 *^J&-*-£o -Oi § l^v* 1 0 5 CJ: 

Jl/^-> 1 0 4 ZMl <fc "9 H-T^o l^v* Y^9~y 1 0 5 WL/:^ ffl 
□SB1 0 5 aClffiLti^y- KJf 1 0 2±fc, m$M ^^^^< y * 

1 0 6 I)|3^mgIt:Mt^o 0 1 ( 

e) iZT^irXoK, UyXfA7->10 5^lit4o 
[0 0 19] 

•&v^\ £Jl^-> 1 0 4 &£Zf£m;<?-> 1 0 6 t LT, v- 

Ki 1 0 2 ^MWt:x'yf>y*iit^o Z\(Dzcy ?-y jfX"i±, 3<ym 

, s^itry^-^^, Tfc, y-;i^ib&£ ^--y ^-y ?WL*m^x, v-k 

JI 1 0 2±iOitMWCiit^o >X^X\ HF^x 7 fy^Mv\ 
v- KJB 1 0 2Ti^f y >^iliRW^I^*i-^o -co#gm> 1211 (f) K^-f 
<fc9K, H«i 0 l±fc, IMtf&frhtzhliy^mMl 04a^ -tr>^ms 

1 0 4 a ^(i^ff^^tL^^^ 10 6a £«£J&£*L& 0 

[0 0 2 0] 
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3d$gWl 0 6ali, &&-tZ>'%W}'&m* r 3CW~$-2> MiLlf, 0 1 

(g) C/TtiTi:, t&^^^$:M^^^T**o JiWl 0 6atii 

10 6a OJBtfliflffiKlCffi* < , lig^tt^-tr>+hm^ 104a (59)1 

[0 0 2 1 ] 

ore, 02 (a) C^ti^:, y'Jnvm^^^^WlOT^O 
. 1 ^ m<7>J?£T?E C R (Electron Cyclotron Resonance) ^XtCVD (Ch 
emical Vapor Deposition) SCioTfltSo V-X^tLTS i H4£<£ 
Cf02*^^ffl^\ #^at*«r 1 0 seem, 2 0 seem £ U v>f ? n^<?7 - £ 2 
0 OWt Ltv'J nvBMfcffiSfc^jfiLfco Wl0 7(i, y'Jn^t 

[0 0 2 2] 

ofC, 12 (b) ^t^C, Ml 0 7±O^>tlSl 0 4 a±gE 
Ili^C -tvtll 10 4a £^T?f d «t 7 1 fi mUlznUi/X h/^- 

y 1 0 8 £M;1-£ 0 L">^hA^->i0 8 ti, <2r£0tf)7 * h i; y ^9 

iI10 7*Mi:i7f>^t-?)o :<7)X7f>n*li, CHF 3 ^t02 
ifT.t^x-v^-yyjfKb Lxm^tz K7^7f> ^e J: *Htv^ £#*2JfSS 

3 0sccm£ 5sccm£ U v>f * n^/N 0 7 - £ 3 0 0 W t Ltz a Z<Vffi^ 
EI 2 ( c ) IZTF-tZi fc, -fe >fll 10 4a £S 7 107a 

[0 0 2 3] 

ore. 0 2 (d) e^-T X o e> -fe'/tttl 0 4 a, 11^11 0 7a 
, 10 6a *m*) XiK* StlOl ±H*3ttt«r*i-&#J&IH 1 0 9 

«\ HSE^eJ: 0«1-^o J&J5feLfc#l81Rl 0 9Kf±, 1 2 0 *C • 4 frmm 

ore. 02 (e) e^f «t -5 e, <&£n<7>y * h yy?7 ^gfci 03fcf£ 
Mio6 ai^^i^L, si^av^-r-sflfctoa^fT^ifc-c, 
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1 0 6 a<7)±mzmnUl 0 9 a ^IMtio -<7)^> 3 1 Ott 1 n#ffl*ijK<z> 

jp.ws^iSL, fin o 9 ztmitmtZo 

[0 0 2 4] 

ore mit^^ttzmmmi o 9«r^w««wwstcj: dx?f/?^ u 

02 (f) f:^t±^:, »"¥Sfb$^/:«110 9btt^ o i^SKf 

x\ »i 0 6a ttttii o 9 bmmtim-n^z* u 3cnmui 
mmzx^mmo. l^m^^vitif o. 1 //m^igito2emj&^^ 

& y- K« 1 1 0 iMJS.-1-Z (El 3 ( a ) ) 0 
[0 0 2 5] 

y-K|l 10MLf:f), 03 (b) K^rT «fc ? y-K1110±i: 
KJ?3. 0 ^ mmmnUVX Ys*?-y 1 l lSrft^tC^JiKL, l^y'xh/^- 
y 1 1 1 w&v^&KflStbL-c^&y - Kg l l 0_tic, m#M y^ffifcJ: 

[0 0 2 6] 

U<y\X h/<*-y 1 1 l£|&*U ^$tL^JKBHl 12^7^^ 
fcLfy-Kil 10*S^Wi:iyf >^t*o - ox -y ^ y *"T?fd\ 

y- Ki 1 1 0±M<n&*m$i#>Kl&&-tZ> o >X^\ HF^x^fy^ 

y- K/f 1 1 0-Fm<O*-9>&M1RMK&&-$-& e ^(DfaW:, 0 3 (c) 
IZyjklrX a K N ^S^HP^l 1 3 a Srffix., till 1 2 fci * ^y ^£*Lfc 
y- Kl 1 1 0 a bfrb&ZvIWlW&l 1 3 5«/&£*L&o 
[0 0 2 7] 

^fc, nnumi 1 3 s-e^j&L^^si 0 1 a***r**±fc l/:/? 

frlftttRl 0 9b izmmz-tt. iftil 09b £l&*1-£o £tf>*t^ HI 3 (d 
) J; i pTKjm^ 1 1 3 *^tJf«*t 10 6a Hjtx. <b ft^ST*, nTlfr 

in 1 3Tizi±^ffldmj&2ti^ nsmw&i 1 3 t-bvttf 1 0 4 ^ 
iwc«iwi$fLmsj(fejftiini 07a *&&tmmx*nfa-r2>Mmi)m]8>ztiZo 
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[0 0 2 8] 

o?C, H3 (e) K^t*?^ plfiiSffil 1 3 ^MP^^Mlhl-^^^ 
fci&K, «*tM^££«fIfllll 1 4*%m-f2> 0 rill 1 4(i, STP ( 
Spin Coating Film Transfer and Hot-pressing) wrff^c L/Jo STP 

^x^mnmi i 3<7)^®tun^nEEm: t^t7^ 

[0 0 2 9] 

-co^, [113 (f) izTfi-rxii,!, te&cny* v >; iZffitzx 19 % ux 

fjjmSl 1 3±C^^t1Sat^l 1 5ML/: C ^7&tM*iif£l 1 5<7)M;tc 

BimtL, ;ti^WILt^f,3 1 Ot:tlP|f|gS«l^lLtif 
Itt^ ^tMt ii# 1 1 5i:t^» 0 
[0 0 3 0] 

M±«ig*ir, 12 3 ( f ) tw^i - <t -9 i: N MffimtSIfUB-fe^ 100^ 
ftMZtiZo -<7)*S^ 133(f) i:^U:J:^:, ^M^^^^B^fg 
ltffl-t>-9-l 0 OK-fcfUf, -t^-9-m^ll 0 4 a±tcmfeffi!i§ll 0 7 a £fW 

& i 9 k Ltz<D-£\ nmnmi 1 3^§ <T^-c}itA,/£ t nrftmni 

1 3<7)W^>tlIl 04 aiZW^Ml<Z&mi-&Ztj)m<%&o 
[0 0 3 1 ] 

-t>-^®S 1 0 4 a plfiiS® 1 1 3 i: <D&M*MVr& tztb 

'&&<D£7izrm*fciffztimx\ oirnnmi 1 31:^1x1^ 
o fz&\ *%m<om& k «t *u*\ d ^ «t ? & mm i> mux § & <t ? ^ # & 0 

[0 0 3 2] 
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[0 0 3 3l 

<»ii2> 

z-r, ±mLfznm<D%mtmm^ u 04 (a) t^ti^:, v-kh 

0 2±tc^P^l 0 3a £^7^MJ? 5 ^ m^IJ^cOl/vT; h^°?-> 1 03 
J&1-& 0 l/y^ 1 0 3 Zfcf&Lfzhs maU 10 3a KMlti Ltv^ 

v- ks i o 2_ttc m#M 7^cj: y *mfrhtcz>±m^9 -y 1 o 

4 £MJ? 1 ^ miJlCISt^o 
[0 0 3 4] 

^IlOiitli, l/y^ 1 0 3 £P£*-£-f E C R "7° 

7X-7CVDft^fflv\ y'J n>mibBl^&£«§ll 2 0£0. 3 ^ m^IJS 
c7)H/?-^^i-^> (0 4 (b) ) o -.r-efc, V-^#XtUS iH 4) 0 2 # 

^£fflv^ #V-^^X(7)Ml*^ 1 Osccm, 2 0 scant U v^^ni^7-^ 
2 0 OWt Lty'J =>>m. y ltm$:fcf&Lt2o 
[0 0 3 5] 

i o 3 izmir &u y v *7iz± *)m£ztiz>o ±m 

;*9-y 1 0 A±.<Dm%Wkl 2 0 afitWi§& (04 (c) ) 0 -<7>f£, 01 ( 

v*mfrht£h&m^9-y 1 o 6 (04 u) ) 0 -<^m. 

Y^^-y 1 0 5 fi, (0 4 (e) ) o 

[0 0 3 6] 

>x^x\ jtmztitz&m^t-y 1 0 6 t lt->- ki 1 0 2 
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, 3jt, i?y-;w^&&x,;/f->^$F£ffi^-c, y-KSl0 2±l©i*I 
^WtwBfeafe-t&o #:^"C\ HF|»i»;f^^/iK v-KJf 1 0 2TS<7) 
f^>*aK»»:^t4o <1<7)P£ N H F ^cox 7 f ^ ^*«C J: o T»il 1 2 
0 aUyf^^Wo Lri»U ^111 2 0 aOMJliiO. 3 M mX~&*)* 
0. 1 jBmOf^^iyfV^^iiillH, Ml 2 0a^ti±i*$ 
tlZZ t\$tt < , mi^^^i-m^Mlfill 2 0 b fc LTSio 
[0 0 3 7] 

^<5Q|£^ III 4 (f) U^-Tcfc^U, iSl0 1±C, ±Jf ^^ft^-b^ 
tlI104at, iO±OtS«6HI12 0bt, 0 4 a i 

mmmmmi 20b ^^^Mif^i^tL^^wi 0 6 a t«$^4o 

04 (f) tiEI2 (c) O^fcttJ&U Z<Dm*. H12 (d) J»£|s!CI 

m^z x^i~ u^^o . 

[0 0 3 8] 

nr. ±.^Ltinm<ojmtmm^L, ins U) K^t-j^n, v-kh 

0 2_LKPBP8B 10 3a ^ffiz-tzMM- 5 // mig||OI/^ h - > 1 0 3 £ff£ 
J&1-£ 0 I'v* h 1 0 3 fc^jfiLfcib, ffiDflS 1 0 3 a Ciffi Ltv^ 
K* 1 0 2±K, MM* -y*KX v *mfrb%Z&m'*9-> 1 o 

4 zmm i // mmm^Mj&'f&o 

[0 0 3 9] 

1 0 4 £SoTv- Kg 1 0 2±tC, v'j 3>aft<tfflt*»?>*«IBi»Iltl 
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30^0. 1 fi mCDm2^f&1-&o Wl 3 Ofi, H2H^L7t;«Ml 0 

o§'ic, a 5 (c) izynirxiiz^ mmui 3 o<D±mMM^^^m^^- 

> 1 0 4±ti, MJ¥ 1 . 0 fx m^)l/yX y \ 3 1 £^>£nc7)7 * Y 'J V 

[0 0 4 0] 

i/y^ 1 3 1 ZMj&Lfzb, z\ti%-?x? t u mwm 1 3 o *m 

RWt:x7f>^it4 (15 (d) ) o K7^fX7f >rti±, x-;f 
yyif^t t-CCHF3^ 02^ffl^^ -tLfb#'*<7) 3 Osccmt 5 seem 

tU v>f ? n$^°7-£ 3 0 0W<h L£ 0 
IWt, hy^-> l 3 1 ^m^irti^, m 5 (e) ^1"J:d^> £ 

->10 4±i:yU3 «b * & m«!iJjI 13 0a £ 

O 

[0 0 4 1 ] 

Z\<Dfe s 01 (d) hl^CJ:^:, l/y^h/^->ffMtlfS^7^(:J: 
7»^^ilA7-> 1 0 6 ^ML (0 5 (f) ) , yy^f 
'*9-y*J&3;-tZ (05 (g) ) o 05 (g) (±02 (c) W^KttJfcU 

in 2 (d) j»t[wiDi*.g£^&c:£-c% 03 (f) ^-rmmfm 
mmm-ty-y-i oo«t^ c 30^ &t^-? > tm&m 

[0 0 4 2] 

-o^xmm-r^o 06 gif^saffl-tvt 1 0 ooi^igisr^to ^ 

IWiffl^r^f 1 OOCliilftL^^ (06 (a) ) 0 ±IS^#:cO£b 

<v%v>fri*, mmmmmm-tyy- 1 0 o^ciml, ^Wit#i 1 5 c 

KJj*m*-2> (06 (b) ) o i<7)^«^/hClL^t, "STftdSSl 1 3 
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[0 0 4 3] 

oTIbm^l 1 3*^tr oTfiiS® 1 1 3 t-t>tlSl 0 4 a(7)Fpli:li^ 

3^ ? -b>+f-«ffil 0 4 a ^[fi]ttT^tf^\ ^f|M<7)f^J;i*u£\ JH 1 

0 7 a^iiti/^^t-e, "BTKiSffil 1 3 t^y^mMl 0 4 a^Mi-^>- 

[0 0 4 4] 

fi^T, ^jtilK J:^>"5Ti!lSS 1 1 3 t-b>ttl 1 0 4 a a - h^lU^£ 

ti, pium^i 1 3 t-ty-y-mmi o 4 a^^sa^^^ih-^^^o 
£?>k, 0 7 a Mm#-e&£<7)t\ pii&m^ii 1 3 t*>*ym. 

mmmi 0 7 a nis^u nrtmfrii 1 3(D^mm^K±m^^-x. 

# -5) o 

[0 0 4 5] 

-r& 0 m^aitztb, mi (a) izTF-rx^^, nmmmi \ 2 (Dmtsu^^z 
-So mumwmi 0 7 a^iy^^ 1 1 u "Tt&msi 1 3 fciswi 
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